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(54) TOUCH-CONTROL DISPLAY APPARATUS AND TOUCH-CONTROL DETECTION METHOD

(57) Embodiments of this application provide a touch
display apparatus and a touch detection method, and
relate to the field of touch technologies, to effectively im-
prove touch detection precision, reduce costs, and sim-
plify an architecture simultaneously. The touch display
apparatus includes: a touch display panel, including at
least one touch area including a plurality of touch struc-
tures, where the touch structure includes a plurality of
first touch electrodes arranged along a first direction and
a plurality of second touch electrodes arranged along a
second direction; the first touch electrode includes a plu-
rality of first electrode blocks arranged along the second
direction, two adjacent first electrode blocks are connect-
ed to each other through a connection part, and one first
touch electrode is electrically connected to one touch sig-
nal line; the second touch electrode includes a plurality
of second electrode blocks arranged along a first direc-
tion, and a plurality of second electrode blocks in one
second touch electrode are electrically connected to one
touch signal line; and at least one touch driver chip, where
one touch driver chip is electrically connected to a touch
signal line connected to touch structures in one touch
area.
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Description

[0001] This application claims priorities to Chinese
Patent Application No. 202110767391.X, filed with the
China National Intellectual Property Administration on
July 7, 2021 and entitled "TOUCH DISPLAY APPARA-
TUS AND TOUCH DETECTION METHOD", and Chi-
nese Patent Application No. 202111662224.5, filed with
the China National Intellectual Property Administration
on December 31, 2021, and entitled "TOUCH DISPLAY
APPARATUS AND TOUCH DETECTION METHOD",
which are incorporated herein by reference in their en-
tireties.

TECHNICAL FIELD

[0002] The present invention relates to the field of
touch technologies, and more specifically, to a touch dis-
play apparatus and a touch detection method.

BACKGROUND

[0003] Currently, a touch function has become one of
standard configurations of most display apparatuses. A
touch display apparatus usually uses capacitive touch,
infrared touch, and resistive touch. The capacitive touch
is more widely applied because of excellent features such
as being capable of implementing multi-point touch.
[0004] The capacitive touch includes out-cell touch
and embedded touch. The embedded touch is also re-
ferred to as in-cell touch, and is to embed a touch panel
into a liquid crystal display panel, so that the liquid crystal
display panel has both display and touch functions. How-
ever, for an existing embedded touch display apparatus,
especially a large-sized touch display apparatus, a quan-
tity of touch channels is large, and a quantity of required
touch driver chips is also large. Therefore, problems such
as high costs and a large frame width exist.

SUMMARY

[0005] In view of this, this application provides a touch
display apparatus and a touch detection method, to ef-
fectively improve touch detection precision, reduce
costs, and simplify an architecture simultaneously.
[0006] According to a first aspect, an embodiment of
this application provides a touch display apparatus, in-
cluding:

a touch display panel, where the touch display panel
includes at least one touch area, the touch area in-
cludes a plurality of touch structures, the touch struc-
ture includes a plurality of first touch electrodes ar-
ranged along a first direction and a plurality of second
touch electrodes arranged along a second direction,
the first touch electrodes and the second touch elec-
trodes are disposed at a same layer and are insulat-
ed, and the first direction intersects the second di-

rection, where
the first touch electrode includes a plurality of first
electrode blocks arranged along the second direc-
tion, two adjacent first electrode blocks are connect-
ed through a connection part, and one first touch
electrode is electrically connected to one touch sig-
nal line, the second touch electrode includes a plu-
rality of second electrode blocks arranged along the
first direction, and the plurality of second electrode
blocks in one second touch electrode are electrically
connected to one touch signal line; and
at least one touch driver chip, where one touch driver
chip is electrically connected to a touch signal line
connected to touch structures in one touch area.

[0007] In this embodiment of the present invention, ar-
ea division is performed on the touch display panel, and
a plurality of independent touch structures are disposed
in each touch area obtained through the division, so that
touch detection precision of the touch display apparatus
can be improved, and in particular, touch detection pre-
cision of a large-sized touch display apparatus under
multi-finger touch can be improved. Specifically, each
touch area includes a plurality of independent touch
structures, and the touch driver chip may separately de-
tect a touch status in a detection area in which each touch
structure is located. When multi-finger touch is per-
formed, because an area of the detection area corre-
sponding to each touch structure is small, a plurality of
fingers are more likely to be placed in detection areas in
which different touch structures are located, so that the
touch driver chip can more accurately learn of touch point
coordinates of different finger touch positions when sep-
arately performing determining in each detection area,
and a risk of misjudgment is reduced.
[0008] In addition, in this embodiment of the present
invention, a plurality of first electrode blocks belonging
to a same first touch electrode are electrically connected
to a same touch signal line, and a plurality of second
electrode blocks belonging to a same second touch elec-
trode are also electrically connected to a same touch
electrode line. When a quantity of electrode blocks is
fixed, a quantity of touch signal lines connected to the
electrode blocks is reduced, in other words, a quantity of
touch channels is reduced. In this case, a quantity of
analog front end (AFE) devices and touch driver chips
that are configured to process a touch signal in the touch
display apparatus may be correspondingly reduced.
[0009] In addition, by reducing a quantity of touch sig-
nal lines and a quantity of touch driver chips, space that
needs to be occupied by the touch signal lines and the
touch driver chips in a frame of the touch display panel
is further reduced. This is more conducive to implement-
ing a narrow frame design of the touch display apparatus.
[0010] Moreover, based on the foregoing structure, the
touch driver chip only needs to simultaneously receive
touch detection signals that are fed back through touch
signal lines connected to the touch driver chip, to detect
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a touch status in a touch area. Time-sharing detection
does not need to be performed, and detection duration
is shorter. In addition, compared with a structure in which
a touch switches are disposed in the current technology,
time loss caused by switching between touch switches
during time-sharing detection can also be avoided. When
a touch electrode and a common electrode are multi-
plexed, refresh rates of touch and display are effectively
improved, and touch and display effects are better.
[0011] In an implementation, the touch display panel
includes a plurality of touch areas, and the plurality of
touch areas are arranged along the second direction. In
this case, the touch display panel is divided into the plu-
rality of touch areas arranged along the second direction.
Based on this area division manner, a touch signal line
connected to a touch structure in each touch area can
be connected to the touch driver chip only by further ex-
tending to a border area along the first direction. An ex-
tension length of the touch signal line is shorter and ca-
bling is simpler. This reduces an attenuation degree of
the touch detection signal and a common voltage signal
when the touch detection signal and the common voltage
signal are transmitted on the touch signal line, and further
improves touch detection precision and a display effect.
[0012] Further, an orthographic projection of the touch
signal line on a plane on which the touch display panel
is located runs through an orthographic projection of a
plurality of first touch electrodes that are on the touch
display panel and that are arranged along the first direc-
tion on the plane on which the touch display panel is
located.
[0013] In the foregoing disposing manner, regardless
of whether a touch signal line is connected to a first touch
electrode or a second touch electrode on a side far away
from the touch driver chip, or connected to a first touch
electrode or a second touch electrode on a side close to
the touch driver chip, the touch signal line extends from
the top of the touch area away from the touch driver chip
to a position of the touch driver chip. In this case, exten-
sion lengths of a plurality of touch signal lines tend to be
consistent. This effectively improves load uniformity of
the touch signal lines. In this way, consistency of voltage
drops of touch detection signals or common voltage sig-
nals transmitted on different touch signal lines is im-
proved.
[0014] In a possible implementation, the first touch
electrode and the second touch electrode are multiplexed
as common electrodes.
[0015] The touch display panel further includes a sub-
pixel, and the sub-pixel includes a pixel electrode. An
orthographic projection of each pixel electrode on a plane
on which the touch display panel is located is located in
an orthographic projection of the first touch electrode or
the second touch electrode on the plane on which the
touch display panel is located.
[0016] An orthographic projection of a pixel electrode
of each sub-pixel is located in the orthographic projection
of the first touch electrode or the second touch electrode,

so that a case in which some pixel electrodes do not
overlap the touch electrode, or a part of a touch electrode
overlaps the touch electrode, and a remaining part does
not overlap the touch electrode may be avoided. In this
way, a pixel electrode of each sub-pixel is ensured to
completely overlap a common electrode corresponding
to the pixel electrode. In this way, an electric field with
equal strength is ensured to be formed between the pixel
electrode of each sub-pixel and the common electrode,
accuracy of a rotation angle of liquid crystal molecules
is improved, and the display effect is improved.
[0017] Further, there is a gap between orthographic
projections of any two adjacent pixel electrodes on the
plane on which the touch display panel is located, and
edges of orthographic projections of the first touch elec-
trode and the second touch electrode on the plane on
which the touch display panel is located are located in
the gap, so that on a premise that the orthographic pro-
jection of the touch electrode is ensured to completely
cover the orthographic projection of each pixel electrode,
a gap is also reserved between an edge of the ortho-
graphic projection of the touch electrode and an edge of
the orthographic projection of the pixel electrode. Even
if a location of the touch electrode or the pixel electrode
is slightly deviated due to a factor, for example, a process
error, the orthographic projection of the touch electrode
can still cover the orthographic projection of the pixel
electrode, so that reliability of a relative location relation-
ship between the pixel electrode and the touch electrode
is improved.
[0018] In an implementation, patterns of the plurality
of first electrode blocks after translation coincide, and
patterns of the plurality of second electrode blocks after
translation coincide. In this way, arrangement of touch
electrodes in the entire panel is more regular. During
touch detection, it is easier to convert locations of the
first touch electrode and the second touch electrode in
the panel into touch point coordinates, operation com-
plexity is lower, and an operation result of the touch point
coordinates is more accurate.
[0019] According to a second aspect, an embodiment
of this application further provides another touch display
apparatus, including:

a touch display panel, where the touch display panel
includes a plurality of touch areas, the touch area
includes a first touch area and a second touch area,
the first touch area and the second touch area re-
spectively include a plurality of touch structures; and
a plurality of touch driver chips, where the touch driv-
er chip includes a first touch chip and a second touch
chip, the first touch chip is electrically connected to
a touch signal line connected to the touch structure
in the first touch area, and the second touch chip is
electrically connected to a touch signal line connect-
ed to the touch structure in the second touch area.

[0020] In this embodiment of this application, area di-
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vision is performed on the touch display panel, and a
plurality of independent touch structures are disposed in
each touch area obtained through the division, so that
touch detection precision of the touch display apparatus
can be improved, and in particular, touch detection pre-
cision of a large-sized touch display apparatus under
multi-finger touch can be improved. Specifically, each
touch area includes a plurality of independent touch
structures, and the touch driver chip may separately de-
tect a touch status in a detection area in which each touch
structure is located. When multi-finger touch is per-
formed, because an area of the detection area corre-
sponding to each touch structure is small, a plurality of
fingers are more likely to be placed in detection areas in
which different touch structures are located, so that the
touch driver chip can more accurately learn of touch point
coordinates of different finger touch positions when sep-
arately performing determining in each detection area,
and a risk of misjudgment is reduced.
[0021] In addition, based on the foregoing structure, a
single touch driver chip only needs to simultaneously re-
ceive touch detection signals that are fed back through
touch signal lines connected to the touch driver chip, to
detect a touch status in a touch area, and a plurality of
touch driver chips may alternatively simultaneously per-
form touch detection. Therefore, in this embodiment of
this application, time-sharing detection does not need to
be performed, and detection duration is shorter. In addi-
tion, a time loss caused by switching between touch
switches can also be avoided, and a problem of low work-
ing reliability of a circuit caused by an on-resistance can
be avoided.
[0022] In an implementation, the plurality of touch ar-
eas are arranged in a same direction, and an arrange-
ment direction of the touch areas intersects an extension
direction of the touch signal line. Based on the area di-
vision manner, a touch signal line connected to a touch
structure in each touch area can be connected to the
touch driver chip only by further extending to a border
area along the first direction. An extension length of the
touch signal line is shorter and cabling is simpler. This
reduces an attenuation degree of the touch detection sig-
nal and a common voltage signal when the touch detec-
tion signal and the common voltage signal are transmit-
ted on the touch signal line, and further improves touch
detection precision and a display effect.
[0023] In an implementation, the touch structure in-
cludes a plurality of first touch electrodes and a plurality
of second touch electrodes. The plurality of first touch
electrodes are arranged along a first direction. The plu-
rality of second touch electrodes are arranged along a
second direction. The first touch electrodes and the sec-
ond touch electrodes are disposed at a same layer and
are insulated, and the first direction intersects the second
direction.
[0024] The first touch electrode includes a plurality of
first electrode blocks arranged along the second direc-
tion. Two adjacent first electrode blocks are connected

through a connection part, and one first touch electrode
is electrically connected to one touch signal line. The
second touch electrode includes a plurality of second
electrode blocks arranged along the first direction, and
the plurality of second electrode blocks in one second
touch electrode are electrically connected to one touch
signal line.
[0025] In the foregoing structure, a plurality of first elec-
trode blocks belonging to a same first touch electrode
are electrically connected to a same touch signal line,
and a plurality of second electrode blocks belonging to
a same second touch electrode are also electrically con-
nected to a same touch electrode line. When a quantity
of electrode blocks is fixed, a quantity of touch signal
lines connected to the electrode blocks is reduced, in
other words, a quantity of touch channels is reduced. In
this case, a quantity of analog front end (AFE) devices
and touch driver chips that are configured to process a
touch signal in the touch display apparatus may be cor-
respondingly reduced.
[0026] In addition, by reducing a quantity of touch sig-
nal lines and a quantity of touch driver chips, space that
needs to be occupied by the touch signal lines and the
touch driver chips in a frame of the touch display panel
is further reduced. This is more conducive to implement-
ing a narrow frame design of the touch display apparatus.
[0027] In addition, in the foregoing structure, electrode
blocks of both the first touch electrode and the second
touch electrode do not need to be electrically connected
through a bridge. Therefore, in this embodiment of this
application, only a pattern design of a common electrode
needs to be adjusted, so that the common electrode is
cut into a plurality of independent first touch electrodes
and second touch electrodes, and process flows of form-
ing a bridge and a corresponding mask do not need to
be added. Therefore, design costs of the panel are not
increased, design complexity of the panel is not in-
creased, and an application scope is effectively im-
proved.
[0028] Further, in a direction of a plane on which the
touch display panel is located, an orthographic projection
of the touch signal line runs through orthographic projec-
tions of a plurality of first touch electrodes arranged along
the first direction on the touch display panel.
[0029] In the foregoing disposing manner, regardless
of whether a touch signal line is connected to the first
touch electrode or the second touch electrode on a side
far away from the touch driver chip, or connected to the
first touch electrode or the second touch electrode on a
side close to the touch driver chip, the touch signal line
extends from a top of the touch area away from the touch
driver chip to a position of the touch driver chip. In this
case, extension lengths of a plurality of touch signal lines
tend to be consistent, to effectively improve load uniform-
ity of the touch signal lines. In this way, consistency of
voltage drops of touch detection signals or common volt-
age signals transmitted on different touch signal lines is
improved.
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[0030] In an implementation, the touch structure in-
cludes a plurality of first touch electrodes and a plurality
of second touch electrodes, and the first touch electrodes
and the second touch electrodes are alternately arranged
in a second direction.
[0031] The first touch electrode includes first electrode
blocks arranged along a first direction, and one first elec-
trode block is electrically connected to one touch signal
line. The second touch electrode includes second elec-
trode blocks arranged along the first direction, and one
second electrode block is electrically connected to one
touch signal line. The first direction intersects the second
direction.
[0032] The first electrode block includes a first elec-
trode part and a second electrode part that are arranged
along the first direction. A width of the first electrode part
in the second direction is less than a width of the second
electrode part in the second direction. The second elec-
trode block includes a third electrode part and a fourth
electrode part that are arranged along the first direction.
A width of the third electrode part in the second direction
is greater than a width of the fourth electrode part in the
second direction.
[0033] In the foregoing structure, widths of different po-
sitions of the first electrode block are different, and widths
of different positions of the second electrode block are
also different. Therefore, when a finger touches different
positions of the first electrode block or the second elec-
trode block in the first direction, capacitance change
amounts of the first electrode block or the second elec-
trode block are different. Especially in self-capacitance
touch, a coordinate position of the finger in the first di-
rection may be accurately determined based on the ca-
pacitance change amounts of the first electrode block or
the second electrode block. Therefore, even if lengths of
the first electrode block and the second electrode block
in the first direction are set to be larger, it can still be
ensured that the coordinate position of the finger in the
first direction is accurately identified. Therefore, on the
premise that high touch precision is achieved, in this em-
bodiment of this application, sizes of the first electrode
block and the second electrode block in the first direction
may be increased, to reduce a quantity of electrode
blocks that need to be disposed in the touch display ap-
paratus, and correspondingly reduce a quantity of touch
signal lines connected to the electrode blocks.
[0034] It can be learned that the foregoing structure
can effectively reduce a quantity of touch channels, and
quantities of analog front end (AFE) devices and touch
driver chips that are configured to process a touch signal
in the touch display apparatus can be correspondingly
reduced. Especially for a large-sized touch display ap-
paratus, a quantity of touch signal channels and a quan-
tity of touch driver chips can be reduced to a greater
extent, and a cost requirement and an architecture of the
touch display apparatus are both effectively simplified.
[0035] In addition, by reducing a quantity of touch sig-
nal lines and a quantity of touch driver chips, space that

needs to be occupied by the touch signal lines and the
touch driver chips in a frame of the touch display panel
is further reduced. This is more conducive to implement-
ing a narrow frame design of the touch display apparatus.
[0036] Further, to improve detection precision of the
coordinate position of the finger in the first direction to a
greater extent, along the first direction, a width of the first
electrode block in the second direction increases suc-
cessively, and a width of the second electrode block in
the second direction decreases successively.
[0037] Further, the touch signal line includes a first end
part and a second end part, the first end part is electrically
connected to the touch driver chip, and second end parts
of a plurality of touch signal lines are aligned.
[0038] In this case, regardless of whether a touch sig-
nal line is connected to a first electrode block or a second
electrode block on a side far away from the touch driver
chip, or connected to a first touch electrode block or a
second electrode block on a side close to the touch driver
chip, the touch signal line extends from the top of the
touch area away from the touch driver chip to a position
of the touch driver chip. In this case, extension lengths
of a plurality of touch signal lines tend to be consistent.
This effectively improves load uniformity of the touch sig-
nal lines. In this way, consistency of voltage drops of
touch detection signals or common voltage signals trans-
mitted on different touch signal lines is improved.
[0039] In a possible implementation, the first touch
electrode and the second touch electrode are multiplexed
as common electrodes.
[0040] The touch display panel further includes a sub-
pixel, and the sub-pixel includes a pixel electrode. An
orthographic projection of each pixel electrode on a plane
on which the touch display panel is located is located in
an orthographic projection of the first touch electrode or
the second touch electrode on the plane on which the
touch display panel is located.
[0041] An orthographic projection of a pixel electrode
of each sub-pixel is located in the orthographic projection
of the first touch electrode or the second touch electrode,
so that a case in which some pixel electrodes do not
overlap the touch electrode, or a part of a touch electrode
overlaps the touch electrode, and a remaining part does
not overlap the touch electrode may be avoided. In this
way, a pixel electrode of each sub-pixel is ensured to
completely overlap a common electrode corresponding
to the pixel electrode. In this way, an electric field with
equal strength is ensured to be formed between the pixel
electrode of each sub-pixel and the common electrode,
accuracy of a rotation angle of liquid crystal molecules
is improved, and the display effect is improved.
[0042] Further, there is a gap between orthographic
projections of any two adjacent pixel electrodes on the
plane on which the touch display panel is located, and in
a direction of the plane on which the touch display panel
is located, an edge of the orthographic projection of the
first touch electrode and an edge of the orthographic pro-
jection of the second touch electrode are located in the
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gap, so that on a premise that the orthographic projection
of the touch electrode is ensured to completely cover the
orthographic projection of each pixel electrode, a gap is
also reserved between an edge of the orthographic pro-
jection of the touch electrode and an edge of the ortho-
graphic projection of the pixel electrode. Even if a location
of the touch electrode or the pixel electrode is slightly
deviated due to a factor, for example, a process error,
the orthographic projection of the touch electrode can
still cover the orthographic projection of the pixel elec-
trode, so that reliability of a relative location relationship
between the pixel electrode and the touch electrode is
improved.
[0043] In an implementation, patterns of the plurality
of first electrode blocks after translation coincide, and
patterns of the plurality of second electrode blocks after
translation coincide. In this way, arrangement of touch
electrodes in the entire panel is more regular. During
touch detection, it is easier to convert locations of the
first touch electrode and the second touch electrode in
the panel into touch point coordinates, operation com-
plexity is lower, and an operation result of the touch point
coordinates is more accurate.
[0044] According to a third aspect, an embodiment of
the present invention further provides a touch detection
method, where the touch detection method is applied to
the foregoing touch display apparatus, including: collect-
ing, by a touch driver chip, a touch detection signal trans-
mitted through a touch signal line, detecting a touch sta-
tus at a location of each touch structure in a touch area,
and calculating, based on the collected touch detection
signal, a touch point coordinate.
[0045] The touch display panel is divided into areas,
and a plurality of independent touch structures are dis-
posed in each touch area obtained through division. Each
independent touch structure is respectively correspond-
ing to a detection area with a small area. The touch driver
chip may separately detect a touch status in a detection
area in which each touch structure is located. When per-
forming independent determining in each detection area,
it is easier for the touch driver chip to accurately obtain
point coordinates of different finger touch positions, to
reduce a risk of misjudgment and improve accuracy of
the touch detection. In addition, in this embodiment of
the present invention, the touch driver chip only needs
to simultaneously receive touch detection signals that
are fed back through touch signal lines connected to the
touch driver chip, to detect a touch status in a touch area.
Time-sharing detection does not need to be performed,
and detection duration is shorter. This effectively im-
proves refresh rates of touch and display, and touch and
display effects are better.
[0046] In an implementation, that the touch driver chip
collects the touch detection signal transmitted through
the touch signal line, detects a touch status at a location
of each touch structure in the touch area, and calculates
a touch point coordinate based on the collected touch
detection signal includes the following steps.

[0047] Step S 1: Determine, based on a current appli-
cation status of a touch display panel, whether multi-fin-
ger touch needs to be performed, and in a case that multi-
finger touch needs to be performed, proceed to step S2,
or in a case that multi-finger touch does not need to be
performed, proceed to step S3.
[0048] Step S2: Determine, based on an interface cur-
rently displayed on the touch display panel, a touch area
that a finger needs to touch, where a touch driver chip
corresponding to the touch area part collects a touch de-
tection signal, and calculates a touch point coordinate
based on the collected touch detection signal.
[0049] Step S3: Each touch driver chip collects a touch
detection signal and determines whether touch occurs in
a corresponding touch area, and in a case that touch
occurs in a corresponding touch area, a touch driver chip
corresponding to the touch area in which touch occurs
calculates a touch point coordinate based on the collect-
ed touch detection signal.
[0050] In an implementation, step S2 includes the fol-
lowing steps.
[0051] Step S21: Determine, based on the interface
displayed on the touch display panel, whether a plurality
of positions that need to be touched by a finger belong
to a same touch area, and in a case that the plurality of
positions that need to be touched by a finger belong to
a same touch area, proceed to step S22, or in a case
that the plurality of positions that need to be touched by
a finger do not belong to a same touch area, proceed to
step S23.
[0052] Step S22: A touch driver chip corresponding to
the touch area collects a touch detection signal, and cal-
culates a touch point coordinate based on the collected
touch detection signal.
[0053] Based on a one-to-one correspondence be-
tween the touch area and the touch driver chip, when
multi-finger touch is performed, in a case that a location
that needs to be touched by a plurality of fingers is located
only in one or more touch areas, touch detection may be
performed by using only a touch driver chip correspond-
ing to the part of touch areas in which the touch location
is located, and it is unnecessary that all touch driver chips
work, to reduce power consumption required for the
touch detection.
[0054] Step S23: In the plurality of touch areas, a touch
driver chip corresponding to each touch area collects a
touch detection signal. When the at least two touch driver
chips collect edge touch detection signals that include
touch information, the touch detection signals collected
by the at least two touch driver chips are combined to
calculate a touch point coordinate. When the touch driver
chip does not collect an edge touch detection signal that
includes touch information, each touch driver chip calcu-
lates the touch point coordinate based on the collected
touch detection signal respectively.
[0055] Further, in time of each frame, the touch driver
chip records the calculated touch point coordinate and
area position data of the touch area in which the touch
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occurs.
[0056] When the at least two touch driver chips collect
the edge touch detection signals that include the touch
information, the touch detection method further includes:
correcting, based on the touch point coordinates and the
area position data recorded in a previous frame, the touch
point coordinates calculated in a current frame, to obtain
actual touch point coordinates in the current frame.
[0057] In consideration of problems such as misjudg-
ment, when the at least two touch driver chips collect the
edge touch detection signals that include the touch infor-
mation, a plurality of touch point coordinates calculated
in the current frame may include coordinates of misjudg-
ment. In this case, the touch point coordinates calculated
in the current frame may be corrected with reference to
a touch status in a previous frame, to obtain more accu-
rate coordinates, and avoid a case in which a position
that is not touched is also triggered.

BRIEF DESCRIPTION OF DRAWINGS

[0058]

FIG. 1 is a schematic diagram of a structure of a
touch display apparatus in the current technology;
FIG. 2 is a sequence diagram corresponding to FIG.
1;
FIG. 3 is a schematic diagram of another structure
of a touch display apparatus in the current technol-
ogy;
FIG. 4 is a schematic diagram of a structure of a
touch display apparatus according to an embodi-
ment of the present invention;
FIG. 5 is a schematic diagram of a connection be-
tween a touch structure in a single touch area and a
touch driver chip according to an embodiment of the
present invention;
FIG. 6 is a schematic diagram of a structure of a
single touch structure according to an embodiment
of the present invention;
FIG. 7 is a schematic diagram of another structure
of a touch signal line according to an embodiment
of the present invention;
FIG. 8 is a schematic diagram of another structure
of a touch structure according to an embodiment of
the present invention;
FIG. 9 is a sectional view of FIG. 8 along a direction
of A1-A2;
FIG. 10 is a schematic diagram of another structure
of a touch display apparatus according to an embod-
iment of this application;
FIG. 11 is a schematic diagram of another connec-
tion between a touch structure in a single touch area
and a touch driver chip according to an embodiment
of this application;
FIG. 12 is a schematic diagram of a structure of a
touch structure corresponding to FIG. 11;
FIG. 13 is a schematic diagram of still another con-

nection between a touch structure in a single touch
area and a touch driver chip according to an embod-
iment of this application;
FIG. 14 is a schematic diagram of a structure of a
touch structure corresponding to FIG. 13;
FIG. 15 is a schematic diagram of another structure
of a touch structure corresponding to FIG. 11;
FIG. 16 is a flowchart of a design idea of a touch
display apparatus according to an embodiment of
the present invention;
FIG. 17 is a flowchart of a touch detection method
according to an embodiment of the present inven-
tion; and
FIG. 18 is another flowchart of a touch detection
method according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0059] To make the objectives, technical solutions, and
advantages of embodiments of the present invention
clearer, the following clearly and completely describes
the technical solutions in embodiments of the present
invention with reference to the accompanying drawings
in embodiments of the present invention. It is clear that
the described embodiments are some but not all of em-
bodiments of the present invention. All other embodi-
ments obtained by persons skilled in the art based on
embodiments of the present invention without creative
efforts shall fall within the protection scope of the present
invention.
[0060] The terms used in embodiments of the present
invention are merely for the purpose of illustrating specific
embodiments, and are not intended to limit the present
invention. The terms "a", "said" and "the" of singular
forms used in embodiments and the appended claims of
the present invention are also intended to include plural
forms, unless otherwise specified in the context clearly.
[0061] Before the technical solutions of the present in-
vention are described, the present invention first specif-
ically describes a problem existing in a touch display ap-
paratus in the current technology.
[0062] In an existing embedded touch display appara-
tus, a touch electrode is usually multiplexed with a com-
mon electrode. In a manufacturing process, the common
electrode covered on an entire surface is cut into a plu-
rality of independent electrode blocks arranged in a dot
matrix manner. The electrode block part transmits a com-
mon voltage signal in a display time period, and is used
to form an electric field used to drive rotation of liquid
crystal with a pixel electrode. A touch signal is transmitted
in the touch time period. A capacitance change amount
of each electrode block is detected to determine a finger
touch position.
[0063] As a size of the touch display apparatus contin-
uously increases, to achieve specific touch detection pre-
cision, a quantity of touch electrodes in the touch display
apparatus increases by hundreds of times, and corre-
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spondingly, a quantity of touch channels also increases
greatly. In this case, more touch driver chips need to be
disposed to connect to the touch channels. For example,
in a 65-inch touch display apparatus, when a pitch (pitch)
between center points of touch electrodes is designed to
be 4.5 mm, a total of 57600 touch channels are required.
In this case, even if a source (source) signal of 960 chan-
nels is used for time-sharing driving, 60 touch driver chips
are still required. As a result, there are too many touch
driver chips, and application of an embedded touch tech-
nology on a large-screen display apparatus is limited. In
addition, as the quantity of touch signal lines and the
quantity of touch driver chips increase greatly, a width of
a frame of the touch display apparatus also increases
accordingly, which also brings a great challenge to an
architecture of the touch display apparatus.
[0064] In addition, from the perspective of the inside
of the touch driver chip, the touch driver chip needs to
use a time-sharing touch detection form, and the entire-
screen touch needs to be performed for 8 to 12 times.
As a result, duration of the entire-screen touch detection
is increased. Because the touch electrode needs to be
reused as a common electrode, the touch time period
and the display time period need to be performed in a
time-division manner in time of one frame. Therefore, an
increase in touch detection duration has an adverse im-
pact on refresh rates of touch and display.
[0065] However, an improved embedded touch display
apparatus in the current technology still has some prob-
lems. The following uses two structures as examples for
description.

First existing structure:

[0066] FIG. 1 is a schematic diagram of a structure of
a touch display apparatus in the current technology. As
shown in FIG. 1, the touch display apparatus includes a
plurality of touch electrodes 101 arranged in a matrix
manner, and each touch electrode is electrically connect-
ed to a first touch signal line 102 respectively. The touch
display apparatus further includes: a plurality of touch
switches 103 that are electrically connected to the plu-
rality of first touch signal lines 102 in a one-to-one cor-
respondence; at least two gating cables TPHs (TPH1
and TPH2), where the at least two gating cables TPHs
are electrically connected to an enabling end of the touch
switch 103; and a plurality of second touch signal lines
RXs (RX1 to RX8), and one second touch signal line RX
is electrically connected to at least two touch switches
103 simultaneously.
[0067] With reference to a signal sequence diagram
shown in FIG. 2, time of one frame includes a display
stage D and a touch stage T. The touch stage T includes
a first touch sub-stage T1 and a second touch sub-stage
T2. In the first touch sub-stage T1, the gating cable TPH1
outputs a high level to control a touch switch 103 con-
nected to the gating cable TPH1 to be conducted, and
the second touch signal lines RX1 to RX8 transmit touch

signals to touch electrodes 101 in odd columns through
the conducted control switch 103. In the second touch
sub-stage T2, the gating cable TPH2 outputs the high
level to control the touch switch 103 connected to the
gating cable TPH2 to be conducted, and the second
touch signal lines RX1 to RX8 transmit touch signals to
touch electrodes 101 in even columns through the con-
ducted touch switch 103.
[0068] In the foregoing structure, although a quantity
of touch signal lines connected to the touch driver chip
can be reduced by using the touch switches 103, a large
quantity of touch switches 103 need to be added to the
touch display panel, and the touch display apparatus still
has problems of a large frame width and high costs. In
addition, the touch switch 103 has a large on-resistance,
and consequently, resistance balance of the circuit is
poor. In addition, time-sharing touch detection still needs
to be performed in this structure, and switching between
the touch switches 103 needs to be performed during the
time-sharing detection. The switching between the touch
switches 103 further causes an additional time loss, re-
sulting in longer touch detection time. In addition, be-
cause there is a time difference in time-sharing sampling
between adjacent channels, problems such as a discon-
nection phenomenon in scenarios such as flicking, and
a row-column noise difference in a determinant scanning
scenario are caused.

Second existing structure:

[0069] FIG. 3 is a schematic diagram of another struc-
ture of a touch display apparatus in the current technol-
ogy. As shown in FIG. 3, the touch display apparatus
includes a plurality of self-capacitance electrodes 201,
and the self-capacitance electrode 201 has a hollow area
202. The touch display apparatus further includes a com-
mon electrode 203 that is insulated from the self-capac-
itance electrodes 201 at a same layer and that is located
in the hollow area 202. Each capacitor electrode 201 is
electrically connected to a wire 204 respectively. A frame
of the touch display panel has four sides. Each self-ca-
pacitance electrode 201 is connected to a nearest side
by using a corresponding wire 204 on a basis that the
wires 204 do not cross each other, and is electrically con-
nected to a wiring terminal 205 of a touch driver chip.
[0070] In this structure, the hollow area 202 may be
used to reduce an area of the self-capacitance electrode
201, to increase a capacitance change degree during
touch, to improve touch sensitivity. Therefore, an overall
occupied area of the self-capacitance electrode 201 may
be set to be larger, to reduce a quantity of self-capaci-
tance electrodes 201 in the touch display apparatus, and
correspondingly reduce a quantity of wires 204 electri-
cally connected to the self-capacitance electrode 201, in
other words, reduce a quantity of touch channels. How-
ever, when the hollow area 202 is disposed, a touch pitch
causes a decrease in touch precision linearity, and the
like. Especially, during active pen touch, the hollow area
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202 causes a decrease in a coupling signal between the
active pen and the self-capacitance electrode 201, and
consequently, causes an exception that the active pen
cannot be used. In addition, the structure further affects
a holding capacitance between the common electrode
203 and a pixel electrode, to affect display.
[0071] Therefore, an embodiment of the present inven-
tion provides a touch display apparatus. The touch dis-
play apparatus may be specifically an organic light-emit-
ting diode (Organic Light-Emitting Diode, OLED) display
apparatus, a liquid crystal display (Liquid Crystal Display,
LCD) apparatus, a micro light-emitting diode (micro Light-
Emitting Diode, micro LED) display apparatus, or the like.
In addition, the touch display apparatus may be a rigid
non-foldable display apparatus, or may be a flexible fold-
able display apparatus. An LCD display apparatus is
used as an example for description in this embodiment
of the present invention.
[0072] FIG. 4 is a schematic diagram of a structure of
a touch display apparatus according to an embodiment
of the present invention. FIG. 5 is a schematic diagram
of a connection between a touch structure in a single
touch area and a touch driver chip according to an em-
bodiment of the present invention. FIG. 6 is a schematic
diagram of a structure of a single touch structure accord-
ing to an embodiment of the present invention. As shown
in FIG. 4 to FIG. 6, the touch display apparatus includes
a touch display panel 1, the touch display panel 1 includes
at least one touch area 2. The touch area 2 includes a
plurality of touch structures 3. The plurality of touch struc-
tures 3 may be arranged in a matrix manner. Each touch
structure 3 includes a plurality of first touch electrodes 4
arranged along a first direction X and a plurality of second
touch electrodes 5 arranged along a second direction Y
The first touch electrodes 4 and the second touch elec-
trodes 5 are disposed at a same layer and are insulated.
The first direction X intersects with the second direction
Y. For example, the first direction X is a row direction,
and the second direction Y is a column direction; or the
first direction X is a column direction, and the second
direction Y is a row direction. FIG. 4 and FIG. 5 are ex-
amples in which the first direction X is a column direction
and the second direction Y is a row direction. The row
direction in this embodiment of the present invention is
a horizontal gate driver on array (Gate Driver On Array,
GOA) circuit direction.
[0073] With reference to FIG. 5 and FIG. 6, the first
touch electrode 4 includes a plurality of first electrode
blocks 6 arranged along the second direction Y. Two ad-
jacent first electrode blocks 6 are connected through a
connection part 7, and one first touch electrode 4 is elec-
trically connected to one touch signal line 8. The second
touch electrode 5 includes a plurality of second electrode
blocks 9 arranged along the first direction X. The plurality
of second electrode blocks 9 in one second touch elec-
trode 5 are electrically connected to one touch signal line
8, and the first touch electrode 4 and the second touch
electrode 5 are electrically connected to different touch

signal lines 8. In other words, the first electrode block 6
and the connection part 7 in the first touch electrode 4
are connected to each other. The first touch electrode 4
is of one electrode strip structure, and the second touch
electrode 5 includes a plurality of separate second elec-
trode blocks 9.
[0074] It should be noted that, in an example in which
the first direction X is a column direction and the second
direction Y is a row direction, in a same touch structure
3, the first touch electrodes 4 are arranged in odd rows,
the plurality of second touch electrodes 5 are arranged
in even rows with ith second electrode blocks 9 located
in a same row, and the first electrode blocks 6 and the
second electrode blocks 9 are arranged in a staggered
manner in the column direction. Alternatively, the first
touch electrodes 4 are arranged in even rows, the plu-
rality of second touch electrodes 5 are arranged in odd
rows with ith second electrode blocks 9 located in a same
row, the first electrode blocks 6 and the second electrode
blocks 9 are arranged in a staggered manner in the col-
umn direction, and i is a positive integer greater than or
equal to 1.
[0075] The touch display panel 1 further includes at
least one touch driver chip 10, and one touch driver chip
10 is electrically connected to a touch signal line 8 that
is connected to a touch structure 3 in one touch area 2.
In other words, at least one touch driver chip 10 is in a
one-to-one correspondence with at least one touch area
2. In one touch area 2, a plurality of touch signal lines 8
electrically connected to a plurality of touch structures 3
are all electrically connected to a same touch driver chip
10.
[0076] In this embodiment of the present invention, the
touch electrode and the common electrode may be mul-
tiplexed, and the first touch electrode 4 and the second
touch electrode 5 are formed by patterning the common
electrode covered on an entire surface. In this case, time
of one frame includes a display time period and a touch
time period. In the display time period, a common voltage
signal is transmitted between the first touch electrode 4
and the second touch electrode 5, and an electric field
is formed between the first touch electrode 4 and the
second touch electrode 5 and a pixel electrode of a sub-
pixel, to drive normal rotation of liquid crystal molecules.
In the touch time period, a touch detection signal is trans-
mitted between the first touch electrode 4 and the second
touch electrode 5, to detect a touch position of a finger.
[0077] In addition, the touch structure 3 may be a self-
capacitance touch structure 3, or may be a mutual-ca-
pacitance touch structure 3. When the touch structure 3
is the self-capacitance touch structure 3, and is touched
by a finger, a human body capacitance acts on the touch
structure 3, and a capacitance of a self-capacitance of
the first touch electrode 4 and the second touch electrode
5 at the touch position changes, so that touch point co-
ordinates are determined based on a touch detection sig-
nal that is fed back through a touch signal line 8 connect-
ed to the first touch electrode 4 and the second touch
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electrode 5. When a touch mode is that the touch struc-
ture 3 is the mutual-capacitance touch structure 3, the
first electrode block 6 and the second electrode block 9
that are adjacent to each other form a mutual capacitance
at a gap. When touched by a finger, a capacitance of the
mutual capacitance at a touch position changes, so that
the touch point coordinates are determined based on a
touch detection signal that is fed back through the touch
signal line 8 connected to the first touch electrode 4 and
the second touch electrode 5.
[0078] In this embodiment of the present invention, ar-
ea division is performed on the touch display panel 1,
and a plurality of independent touch structures 3 are dis-
posed in each touch area 2 obtained through the division,
so that touch detection precision of the touch display ap-
paratus can be improved, and in particular, touch detec-
tion precision of a large-sized touch display apparatus
under multi-finger touch can be improved. Specifically, if
one matrix touch structure is disposed in an entire touch
display panel, when multi-finger touch is performed,
touch point coordinates are easily misjudged. As a result,
a position that is not touched is also triggered, and a
"ghost" phenomenon occurs. Based on the foregoing set-
ting, each touch area 2 includes a plurality of independent
touch structures 3, and the touch driver chip 10 may sep-
arately detect a touch status in a detection area in which
each touch structure 3 is located. When multi-finger touch
is performed, because an area of the detection area cor-
responding to each touch structure 3 is small, a plurality
of fingers are more likely to be placed in detection areas
in which different touch structures 3 are located, so that
the touch driver chip 10 can more accurately learn of
touch point coordinates of different finger touch positions
when separately performing determining in each detec-
tion area, and a risk of misjudgment is reduced.
[0079] In addition, in this embodiment of the present
invention, a plurality of first electrode blocks 6 belonging
to a same first touch electrode 4 are electrically connect-
ed to a same touch signal line 8, and a plurality of second
electrode blocks 9 belonging to a same second touch
electrode 5 are also electrically connected to a same
touch electrode line. Compared with a setting manner in
the current technology in which each electrode block is
connected to one touch signal line, when a quantity of
electrode blocks is fixed, a quantity of touch signal lines
8 connected to the electrode blocks is reduced, in other
words, a quantity of touch channels is reduced. In this
case, a quantity of analog front end (AFE) devices and
touch driver chips 10 that are configured to process a
touch signal in the touch display apparatus may be cor-
respondingly reduced. Especially for a large-sized touch
display apparatus, a quantity of touch signal channels
and a quantity of touch driver chips 10 can be reduced
to a greater extent, and a cost requirement and an archi-
tecture of the touch display apparatus are both effectively
simplified. In other words, when a quantity of touch chan-
nels is fixed, in this embodiment of the present invention,
an area of the electrode block can be further reduced, to

dispose more touch structures 3. In this way, touch de-
tection precision is further improved.
[0080] In addition, by reducing a quantity of touch sig-
nal lines 8 and a quantity of touch driver chips 10, space
that needs to be occupied by the touch signal lines 8 and
the touch driver chips 10 in a frame of the touch display
panel 1 is further reduced. This is more conducive to
implementing a narrow frame design of the touch display
apparatus. For example, in an existing large-sized touch
display apparatus, there are a large quantity of touch
driver chips. Therefore, the touch driver chips need to be
bound respectively to frames on four sides of the touch
display panel, and the frames on the four sides are wide.
However, in this embodiment of the present invention,
the quantity of touch driver chips 10 is greatly reduced.
Therefore, the touch driver chip 10 needs to be bound
only to a border area of the touch display panel 1, so that
the touch display apparatus implements a design in
which the three-side frames are ultra-narrow and the low-
er-side frame is narrow.
[0081] Moreover, based on the foregoing structure, the
touch driver chip 10 only needs to simultaneously receive
touch detection signals that are fed back through touch
signal lines 8 connected to the touch driver chip 10, to
detect a touch status in a touch area 2. Time-sharing
detection does not need to be performed, and detection
duration is shorter. In addition, compared with a structure
in which touch switches are disposed in the current tech-
nology, time loss caused by switching between touch
switches during time-sharing detection can also be avoid-
ed. When a touch electrode and a common electrode are
multiplexed, refresh rates of touch and display are effec-
tively improved, and touch and display effects are better.
[0082] In addition, it should be further noted that, in this
embodiment of the present invention. Electrode blocks
of both the first touch electrode 4 and the second touch
electrode 5 do not need to be electrically connected
through a bridge. Therefore, in this embodiment of the
present invention, only a pattern design of a common
electrode needs to be adjusted, so that the common elec-
trode is cut into a plurality of independent first touch elec-
trodes 4 and second touch electrodes 5, and process
flows of forming a bridge and a corresponding mask do
not need to be added. Therefore, design costs of the
panel are not increased, design complexity of the panel
is not increased, and an application scope is effectively
improved.
[0083] In an implementation, refer to FIG. 4 again. The
touch display panel includes a plurality of touch areas 2,
and a plurality of touch areas 2 are arranged along a
second direction Y. In this case, the touch display panel
1 is divided into the plurality of touch areas 2 arranged
along the second direction Y. Based on this area division
manner, a touch signal line 8 connected to a touch struc-
ture 3 in each touch area 2 can be connected to the touch
driver chip 10 only by further extending to a border area
along a first direction X. The touch signal line 8 has a
shorter extension length and simpler cabling, to reduce
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an attenuation degree of a touch detection signal and a
common voltage signal when transmitted on the touch
signal line 8, and further improve touch detection preci-
sion and a display effect.
[0084] Further, FIG. 7 is a schematic diagram of an-
other structure of a touch signal line according to an em-
bodiment of the present invention. As shown in FIG. 7,
an orthographic projection of a touch signal line 8 on a
plane on which a touch display panel 1 is located runs
through an orthographic projection of a plurality of first
touch electrodes 4 that are arranged along a first direction
X on the touch display panel 1 on the plane on which the
touch display panel 1 is located.
[0085] In the foregoing disposing manner, regardless
of whether a touch signal line 8 is connected to a first
touch electrode 4 or a second touch electrode 5 on a side
far away from the touch driver chip 10, or connected to
a first touch electrode 4 or a second touch electrode 5
on a side close to the touch driver chip 10, the touch
signal line 8 extends from the top of the touch area 2
away from the touch driver chip 10 to a position of the
touch driver chip 10. In this case, extension lengths of a
plurality of touch signal lines 8 tend to be consistent. This
effectively improves load uniformity of the touch signal
lines 8. In this way, consistency of voltage drops of touch
detection signals or common voltage signals transmitted
on different touch signal lines 8 is improved.
[0086] In an implementation, FIG. 8 is a schematic di-
agram of another structure of a touch structure according
to an embodiment of the present invention. FIG. 9 is a
sectional view of FIG. 8 along a direction of A1-A2. As
shown in FIG. 8 and FIG. 9, a first touch electrode 4 and
a second touch electrode 5 are multiplexed as common
electrodes. The touch display panel 1 further includes a
sub-pixel 11, for example, a red sub-pixel used to transmit
red light, a green sub-pixel used to transmit green light,
and a blue sub-pixel used to transmit blue light. Each
sub-pixel 11 includes a pixel electrode 12, and an ortho-
graphic projection of each pixel electrode 12 on the plane
on which the touch display panel 1 is located is located
in an orthographic projection of the first touch electrode
4 or the second touch electrode 5 on the plane on which
the touch display panel 1 is located. It should be noted
that, that a shape of the pixel electrode 12 shown in FIG.
8 is a rectangle is merely an example for description. In
another optional embodiment of the present invention,
the pixel electrode 12 may alternatively be of a comb
structure.
[0087] When the first touch electrode 4 and the second
touch electrode 5 are multiplexed as common electrodes,
time of one frame includes a touch time period and a
display time period. In the touch time period, touch de-
tection signals are transmitted on the first touch electrode
4 and the second touch electrode 5, and the first touch
electrode 4 and the second touch electrode 5 are used
for touch detection. In the display time period, the first
touch electrode 4 and the second touch electrode 5 are
used as the common electrodes, and the first touch elec-

trode 4 and the second touch electrode 5 transmit com-
mon voltage signals. An electric field is formed between
the pixel electrode 12 of each sub-pixel 11 and the first
touch electrode 4 or the second touch electrode 5 that
overlaps the pixel electrode 12, and liquid crystal mole-
cules rotate under an action of the electric field, to imple-
ment image display.
[0088] An orthographic projection of a pixel electrode
12 of each sub-pixel 11 is located in the orthographic
projection of the first touch electrode 4 or the second
touch electrode 5, so that a case in which some pixel
electrodes 12 do not overlap the touch electrode, or a
part of a touch electrode overlaps the touch electrode, a
remaining part does not overlap the touch electrode may
be avoided. In this way, the pixel electrode 12 of each
sub-pixel 11 is ensured to completely overlap a common
electrode corresponding to the pixel electrode 12. In this
way, an electric field with equal strength is ensured to be
formed between the pixel electrode 12 of each sub-pixel
11 and the common electrode, accuracy of a rotation
angle of liquid crystal molecules is improved, and display
effect is improved.
[0089] Further, refer to FIG. 8 and FIG. 9 again. There
is a gap 13 between orthographic projections of any two
adjacent pixel electrodes 12 on the plane on which the
touch display panel 1 is located, and edges of orthograph-
ic projections of the first touch electrode 4 and the second
touch electrode 5 on the plane on which the touch display
panel 1 is located are located in the gap 13, so that on a
premise that the orthographic projection of the touch
electrode is ensured to completely cover the orthographic
projection of each pixel electrode 12, a gap is also re-
served between an edge of the orthographic projection
of the touch electrode and an edge of the orthographic
projection of the pixel electrode 12. Even if a location of
the touch electrode or the pixel electrode 12 is slightly
deviated due to a factor, for example, a process error,
the orthographic projection of the touch electrode can
still cover the orthographic projection of the pixel elec-
trode 12, so that reliability of a relative location relation-
ship between the pixel electrode 12 and the touch elec-
trode is improved.
[0090] It should be noted that when the orthographic
projection of each pixel electrode 12 on the plane on
which the touch display panel 1 is located is located in
the orthographic projection of the first touch electrode 4
or the second touch electrode 5 on the plane on which
the touch display panel 1 is located, a pattern design of
the first touch electrode 4 and the second touch electrode
5 may be adaptively adjusted based on an arrangement
manner of the sub-pixels 11. For example, when pixel
electrodes 12 in the sub-pixel 11 are arranged in a matrix
manner, the first electrode blocks 6 in the first touch elec-
trode 4 and the second electrode blocks 9 in the second
touch electrode 5 may be of an approximate diamond
structure, and edges of the first electrode block 6 and the
second electrode block 9 are sawtooth edges, to ensure
that orthographic projections of the first electrode block
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6 and the second electrode block 9 completely cover the
orthographic projection of the pixel electrode 12. Alter-
natively, in another optional embodiment of the present
invention, shapes of the first electrode block 6 and the
second electrode block 9 may alternatively be squares,
triangles, or the like.
[0091] In an implementation, patterns of the plurality
of first electrode blocks 6 after translation coincide, and
patterns of the plurality of second electrode blocks 9 after
translation coincide. In other words, the first electrode
blocks 6 included in the first touch electrode 4 have a
same shape and area, and the second electrode blocks
9 included in the second touch electrode 5 also have a
same shape and area. In this way, arrangement of touch
electrodes in the entire panel is more regular. During
touch detection, it is easier to convert locations of the
first touch electrode 4 and the second touch electrode 5
in the panel into touch point coordinates, operation com-
plexity is lower, and an operation result of the touch point
coordinates is more accurate.
[0092] An embodiment of this application further pro-
vides another touch display apparatus. FIG. 10 is a sche-
matic diagram of another structure of a touch display ap-
paratus according to an embodiment of this application.
FIG. 11 is a schematic diagram of another connection
between a touch structure in a single touch area and a
touch driver chip according to an embodiment of this ap-
plication. As shown in FIG. 10 and FIG. 11, the touch
display apparatus includes a touch display panel 1, the
touch display panel 1 includes a plurality of touch areas
2, and the touch area 2 includes a first touch area 31 and
a second touch area 32. The first touch area 31 and the
second touch area 32 respectively include a plurality of
touch structures 3, and the plurality of touch structures
3 in the first touch area 31 and the second touch area 32
may be arranged in a matrix manner.
[0093] The touch display panel 1 further includes a plu-
rality of touch driver chips 10. The touch driver chip 10
includes a first touch chip 33 and a second touch chip
34. The first touch chip 33 is electrically connected to a
touch signal line 8 that is connected to the touch structure
3 in the first touch area 31, and the second touch chip
34 is electrically connected to a touch signal line 8 that
is connected to the touch structure 3 in the second touch
area 32.
[0094] In this embodiment of this application, area di-
vision is performed on the touch display panel 1, and a
plurality of independent touch structures 3 are disposed
in each touch area 2 obtained through the division, so
that touch detection precision of the touch display appa-
ratus can be improved, and in particular, touch detection
precision of a large-sized touch display apparatus under
multi-finger touch can be improved. Specifically, if one
touch structure is disposed in an entire touch display pan-
el, when multi-finger touch is performed, for example,
when 10-finger touch is performed in a two-person op-
eration, touch point coordinates are easily misjudged. As
a result, a position that is not touched is also triggered,

and a "ghost" phenomenon occurs. Based on the fore-
going setting, each touch area 2 includes a plurality of
independent touch structures 3, and the touch driver chip
10 may separately detect a touch status in a detection
area in which each touch structure 3 is located. When
multi-finger touch is performed, because an area of the
detection area corresponding to each touch structure 3
is small, a plurality of fingers are more likely to be placed
in detection areas in which different touch structures 3
are located, so that the touch driver chip 10 can more
accurately learn of touch point coordinates of different
finger touch positions when separately performing deter-
mining in each detection area, and a risk of misjudgment
is reduced.
[0095] In addition, based on the foregoing structure, a
single touch driver chip 10 only needs to simultaneously
receive touch detection signals that are fed back through
touch signal lines 8 connected to the touch driver chip,
to detect a touch status in a touch area 2, and a plurality
of touch driver chips 10 may alternatively simultaneously
perform touch detection. Therefore, in this embodiment
of this application, time-sharing detection does not need
to be performed, and detection duration is shorter. In ad-
dition, compared with a structure in which touch switches
are disposed in the current technology, the touch driver
chip 10 is connected to the touch signal line 8, so that a
time loss caused by switching between the touch switch-
es can be avoided, and a problem of low working relia-
bility of a circuit caused by an on-resistance can be avoid-
ed. In addition, when the touch electrode and the com-
mon electrode in the touch structure 3 are multiplexed,
in this embodiment of this application, refresh rates of
touch and display can be further effectively improved,
and touch and display effects are better.
[0096] In an implementation, refer to FIG. 10 again. A
plurality of touch areas 2 are arranged in a same direc-
tion, and an arrangement direction of the touch areas 2
intersects an extension direction of the touch signal line
8. In an example in which the touch signal line 8 shown
in FIG. 10 extends along a first direction X and the plurality
of touch areas 2 extend along a second direction Y, based
on this area division manner, the touch signal line 8 con-
nected to the touch structure 3 in each touch area 2 can
be connected to the touch driver chip 10 only by further
extending to a lower-level area along the first direction
X. The touch signal line 8 has a shorter extension length
and simpler cabling, to reduce an attenuation degree of
a touch detection signal and a common voltage signal
when transmitted on the touch signal line 8, and further
improve touch detection precision and a display effect.
[0097] In an implementation of this application, refer
to FIG. 6. The touch structure 3 includes a plurality of
first touch electrodes 4 and a plurality of second touch
electrodes 5. The plurality of first touch electrodes 4 are
arranged along the first direction X. The plurality of sec-
ond touch electrodes 5 are arranged along the second
direction Y The first touch electrode 4 and the second
touch electrode 5 are disposed at a same layer and are
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insulated, and the first direction X intersects the second
direction Y The first touch electrode 4 includes a plurality
of first electrode blocks 6 arranged along the second di-
rection Y Two adjacent first electrode blocks 6 are con-
nected through a connection part 7, and one first touch
electrode 4 is electrically connected to one touch signal
line 8. The second touch electrode 5 includes a plurality
of second electrode blocks 9 arranged along the first di-
rection X. The plurality of second electrode blocks 9 in
one second touch electrode 5 are electrically connected
to one touch signal line 8. In other words, the first elec-
trode block 6 and the connection part 7 in the first touch
electrode 4 are connected to each other. The first touch
electrode 4 is of one electrode strip structure, and the
second touch electrode 5 includes a plurality of separate
second electrode blocks 9. It may be understood that the
first touch electrode 4 and the second touch electrode 5
are electrically connected to different touch signal lines 8.
[0098] In the foregoing structure, a plurality of first elec-
trode blocks 6 belonging to a same first touch electrode
4 are electrically connected to a same touch signal line
8, and a plurality of second electrode blocks 9 belonging
to a same second touch electrode 5 are also electrically
connected to a same touch electrode line. When a quan-
tity of electrode blocks is fixed, a quantity of touch signal
lines 8 connected to the electrode blocks is reduced, in
other words, a quantity of touch channels is reduced. In
this case, a quantity of analog front end (AFE) devices
and touch driver chips 10 that are configured to process
a touch signal in the touch display apparatus may be
correspondingly reduced. Especially for a large-sized
touch display apparatus, a quantity of touch signal chan-
nels and a quantity of touch driver chips 10 can be re-
duced to a greater extent, and a cost requirement and
an architecture of the touch display apparatus are both
effectively simplified. In other words, when a quantity of
touch channels is fixed, in this embodiment of this appli-
cation, an area of the electrode block can be further re-
duced, to dispose more touch structures 3. In this way,
touch detection precision is further improved. In addition,
compared with the existing structure shown in FIG. 3, a
hollow area does not need to be disposed in the electrode
block of the foregoing structure. Therefore, a problem of
poor touch caused by a touch pitch between a common
electrode and a touch electrode in the hollow area can
be avoided.
[0099] In addition, by reducing a quantity of touch sig-
nal lines 8 and a quantity of touch driver chips 10, space
that needs to be occupied by the touch signal lines 8 and
the touch driver chips 10 in a frame of the touch display
panel 1 is further reduced. This is more conducive to
implementing a narrow frame design of the touch display
apparatus.
[0100] In addition, in the foregoing structure, electrode
blocks of both the first touch electrode 4 and the second
touch electrode 5 do not need to be electrically connected
through a bridge. Therefore, in this embodiment of this
application, only a pattern design of a common electrode

needs to be adjusted, so that the common electrode is
cut into a plurality of independent first touch electrodes
4 and second touch electrodes 5, and process flows of
forming a bridge and a corresponding mask do not need
to be added. Therefore, design costs of the panel are not
increased, design complexity of the panel is not in-
creased, and an application scope is effectively im-
proved.
[0101] It should be noted that, in a case that the single
touch structure 3 is considered as one M*N (where the
touch structure 3 includes M first touch electrodes 4 and
N second touch electrodes 5) matrix touch structure, if
one large matrix touch structure is disposed in the entire
panel, when multi-finger touch is performed, touch point
coordinates are easily misjudged. As a result, a position
that is not touched is also triggered. However, in this em-
bodiment of this application, each touch area 2 includes
a plurality of independent touch structures 3, and an area
of a detection area corresponding to each touch structure
3 is small. Therefore, in the case of multi-finger touch, it
is more likely that a plurality of fingers are placed in de-
tection areas in which different touch structures 3 are
located, and the touch driver chip 10 can accurately learn
of touch point coordinates of different finger touch posi-
tions when performing separate judgment on each de-
tection area, to reduce a risk of misjudgment.
[0102] Further, refer to FIG. 7. In a direction of a plane
on which the touch display panel 1 is located, an ortho-
graphic projection of the touch signal line 8 runs through
orthographic projections of the plurality of first touch elec-
trodes 4 arranged along the first direction X on the touch
display panel 1.
[0103] In the foregoing disposing manner, regardless
of whether a touch signal line 8 is connected to a first
touch electrode 4 or a second touch electrode 5 on a side
far away from the touch driver chip 10, or connected to
a first touch electrode 4 or a second touch electrode 5
on a side close to the touch driver chip 10, the touch
signal line 8 extends from the top of the touch area 2
away from the touch driver chip 10 to a position of the
touch driver chip 10. In this case, extension lengths of a
plurality of touch signal lines 8 tend to be consistent. This
effectively improves load uniformity of the touch signal
lines 8. In this way, consistency of voltage drops of touch
detection signals or common voltage signals transmitted
on different touch signal lines 8 is improved.
[0104] Alternatively, in another implementation, with
reference to FIG. 11 and FIG. 12, FIG. 12 is a schematic
diagram of a structure of a touch structure corresponding
to FIG. 11. With reference to FIG. 13 and FIG. 14, FIG.
13 is a schematic diagram of still another connection be-
tween a touch structure in a single touch area and a touch
driver chip according to an embodiment of this applica-
tion, and FIG. 14 is a schematic diagram of a structure
of a touch structure corresponding to FIG. 13. The touch
structure 3 includes a plurality of first touch electrodes 4
and a plurality of second touch electrodes 5. The first
touch electrodes 4 and the second touch electrodes 5
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are alternately arranged in a second direction Y The first
touch electrode 4 includes first electrode blocks 6 ar-
ranged along a first direction X, and one first electrode
block 6 is electrically connected to one touch signal line
8. The second touch electrode 5 includes second elec-
trode blocks 9 arranged along the first direction X, one
second electrode block 9 is electrically connected to one
touch signal line 8, and the first direction X intersects with
the second direction Y FIG. 11 and FIG. 12 are examples
in which the first direction X is a column direction and the
second direction Y is a row direction. FIG. 13 and FIG.
14 are examples in which the first direction X is a row
direction and the second direction Y is a column direction.
[0105] The first electrode block 6 includes a first elec-
trode part 20 and a second electrode part 21 that are
arranged along the first direction X. A width of the first
electrode part 20 in the second direction Y is less than a
width of the second electrode part 21 in the second di-
rection Y. The second electrode block 9 includes a third
electrode part 22 and a fourth electrode part 23 that are
arranged along the first direction X, and a width of the
third electrode part 22 in the second direction Y is greater
than a width of the fourth electrode part 23 in the second
direction Y
[0106] In this embodiment of this application, the touch
structure 3 may be a self-capacitance touch structure or
a mutual-capacitance touch structure. When the touch
structure 3 is a self-capacitance touch structure, and is
touched by a finger, a human body capacitance acts on
the touch structure 3, and a capacitance of a self-capac-
itance of the first touch electrode 4 and the second touch
electrode 5 at the touch position changes, so that touch
point coordinates are determined based on a touch de-
tection signal that is fed back through a touch signal line
8 connected to the first touch electrode 4 and the second
touch electrode 5. When a touch mode is that the touch
structure is the mutual-capacitance touch structure, the
first electrode block 6 and the second electrode block 9
that are adjacent to each other form a mutual capacitance
at a gap. When touched by a finger, a capacitance of the
mutual capacitance at a touch position changes, so that
the touch point coordinates are determined based on a
touch detection signal that is fed back through the touch
signal line 8 connected to the first touch electrode 4 and
the second touch electrode 5.
[0107] In the foregoing structure, widths of different po-
sitions of the first electrode block 6 are different, and
widths of different positions of the second electrode block
9 are different. Therefore, when a finger touches different
positions of the first electrode block 6 or the second elec-
trode block 9 in the first direction X, capacitance change
amounts of the first electrode block 6 or the second elec-
trode block 9 are different. Especially in the self-capaci-
tance touch, coordinate positions of the finger in the first
direction X may be accurately determined based on ca-
pacitance change amounts of the first electrode block 6
or the second electrode block 9, to improve detection
precision and reduce a risk of misjudgment. Therefore,

on the premise that high touch precision is achieved, in
this embodiment of this application, sizes of the first elec-
trode block 6 and the second electrode block 9 in the first
direction X may be increased, to reduce a quantity of
electrode blocks that need to be disposed in the touch
display apparatus, and correspondingly reduce a quan-
tity of touch signal lines 8 connected to the electrode
blocks.
[0108] It can be learned that the foregoing structure
can effectively reduce a quantity of touch channels, and
quantities of analog front end (AFE) devices and touch
driver chips 10 that are configured to process a touch
signal in the touch display apparatus can be correspond-
ingly reduced. Especially for a large-sized touch display
apparatus, a quantity of touch signal channels and a
quantity of touch driver chips 10 can be reduced to a
greater extent, and a cost requirement and an architec-
ture of the touch display apparatus are both effectively
simplified. In addition, compared with the existing struc-
ture shown in FIG. 3, a hollow area does not need to be
disposed in the electrode block of the foregoing structure.
Therefore, a problem of poor touch caused by a touch
pitch between a common electrode and a touch electrode
in the hollow area can be avoided.
[0109] In addition, by reducing a quantity of touch sig-
nal lines 8 and a quantity of touch driver chips 10, space
that needs to be occupied by the touch signal lines 8 and
the touch driver chips 10 in a frame of the touch display
panel 1 is further reduced. This is more conducive to
implementing a narrow frame design of the touch display
apparatus.
[0110] Further, to improve detection precision of a co-
ordinate position of a finger in the first direction X to a
greater extent, refer to FIG. 12 and FIG. 14 again. Along
the first direction X, a width of the first electrode block 6
in the second direction Y increases successively, and a
width of the second electrode block 9 in the second di-
rection Y decreases successively. In this case, the first
electrode block 6 and the second electrode block 9 may
be in a trapezoid or a triangle.
[0111] Further, refer to FIG. 11 and FIG. 13 again. A
touch signal line includes a first end part 15 and a second
end part 16. The first end part 15 is electrically connected
to the touch driver chip 10, and second end parts 16 of
the plurality of touch signal lines 8 are aligned.
[0112] In the foregoing disposing manner, regardless
of whether the touch signal line 8 is connected to a first
electrode block 6 or a second electrode block 9 on a side
far away from the touch driver chip 10, or connected to
a first touch electrode block 6 or a second electrode block
9 on a side close to the touch driver chip 10, the touch
signal line 8 extends from the top of the touch area 2
away from the touch driver chip 10 to a position of the
touch driver chip 10. In this case, extension lengths of a
plurality of touch signal lines 8 tend to be consistent. This
effectively improves load uniformity of the touch signal
lines 8. In this way, consistency of voltage drops of touch
detection signals or common voltage signals transmitted
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on different touch signal lines 8 is improved.
[0113] In an implementation, refer to FIG. 8, FIG. 9,
and FIG. 15 again. FIG. 15 is a schematic diagram of
another structure of a touch structure corresponding to
FIG. 11. A first touch electrode 4 and a second touch
electrode 5 are multiplexed as common electrodes. The
touch display panel 1 further includes a sub-pixel 11, for
example, a red sub-pixel used to transmit red light, a
green sub-pixel used to transmit green light, and a blue
sub-pixel used to transmit blue light. Each sub-pixel 11
includes a pixel electrode 12, and an orthographic pro-
jection of each pixel electrode 12 on a plane on which
the touch display panel 1 is located is located in an or-
thographic projection of the first touch electrode 4 or the
second touch electrode 5 on the plane on which the touch
display panel 1 is located. It should be noted that, that a
shape of the pixel electrode 12 shown in FIG. 12 and
FIG. 14 is a rectangle is merely an example for descrip-
tion. In another optional embodiment of this application,
the pixel electrode 12 may alternatively be of a comb
structure.
[0114] When the first touch electrode 4 and the second
touch electrode 5 are multiplexed as common electrodes,
the first touch electrode 4 and the second touch electrode
5 may be formed by patterning the common electrode
covered on an entire surface. In this case, time of one
frame includes a touch time period and a display time
period. In the touch time period, touch detection signals
are transmitted on the first touch electrode 4 and the sec-
ond touch electrode 5, and the first touch electrode 4 and
the second touch electrode 5 are used for touch detec-
tion. In the display time period, the first touch electrode
4 and the second touch electrode 5 are used as the com-
mon electrodes, and the first touch electrode 4 and the
second touch electrode 5 transmit common voltage sig-
nals. An electric field is formed between a pixel electrode
12 of each sub-pixel 11 and a first touch electrode 4 or
a second touch electrode 5 that overlaps the pixel elec-
trode 12, and liquid crystal molecules rotate under an
action of the electric field, to implement image display.
[0115] An orthographic projection of the pixel electrode
12 of each sub-pixel 11 is located in the orthographic
projection of the first touch electrode 4 or the second
touch electrode 5, so that a case in which some pixel
electrodes 12 do not overlap the touch electrode, or a
part of a touch electrode overlaps the touch electrode, a
remaining part does not overlap the touch electrode may
be avoided. In this way, the pixel electrode 12 of each
sub-pixel 11 is ensured to completely overlap a common
electrode corresponding to the pixel electrode 12. In this
way, an electric field with equal strength is ensured to be
formed between the pixel electrode 12 of each sub-pixel
11 and the common electrode, accuracy of a rotation
angle of liquid crystal molecules is improved, and display
effect is improved.
[0116] Further, refer to FIG. 8, FIG. 9, and FIG. 15
again. There is a gap 13 between orthographic projec-
tions of any two adjacent pixel electrodes 12 on the plane

on which the touch display panel 1 is located, and in a
direction of the plane on which the touch display panel 1
is located, an edge of the orthographic projection of the
first touch electrode 4 and an edge of the orthographic
projection of the second touch electrode 5 are located in
the gap 13, so that on a premise that an orthographic
projection of a touch electrode is ensured to completely
cover the orthographic projection of each pixel electrode
12, a gap is also reserved between an edge of the ortho-
graphic projection of the touch electrode and an edge of
the orthographic projection of the pixel electrode 12.
Even if a location of the touch electrode or the pixel elec-
trode 12 is slightly deviated due to a factor, for example,
a process error, the orthographic projection of the touch
electrode can still cover the orthographic projection of
the pixel electrode 12, so that reliability of a relative lo-
cation relationship between the pixel electrode 12 and
the touch electrode is improved.
[0117] It should be noted that when the orthographic
projection of each pixel electrode 12 on the plane on
which the touch display panel 1 is located is located in
the orthographic projection of the first touch electrode 4
or the second touch electrode 5 on the plane on which
the touch display panel 1 is located, a pattern design of
the first touch electrode 4 and the second touch electrode
5 may be adaptively adjusted based on an arrangement
manner of the sub-pixels 11.
[0118] In an implementation, patterns of the plurality
of first electrode blocks 6 after translation coincide, and
patterns of the plurality of second electrode blocks 9 after
translation coincide. In other words, the first electrode
blocks 6 included in the first touch electrode 4 have a
same shape and area, and the second electrode blocks
9 included in the second touch electrode 5 also have a
same shape and area. In this way, arrangement of touch
electrodes in the entire panel is more regular. During
touch detection, it is easier to convert locations of the
first touch electrode 4 and the second touch electrode 5
in the panel into touch point coordinates, operation com-
plexity is lower, and an operation result of the touch point
coordinates is more accurate.
[0119] Based on the specific structure of the touch dis-
play apparatus, FIG. 16 is a flowchart of a design idea
of the touch display apparatus according to an embodi-
ment of the present invention. As shown in FIG. 16, the
design idea of the touch display apparatus in the embod-
iment of the present invention is as follows.
[0120] Step H1: Obtain a touch area 2 through division
based on a size of a touch display panel 1, and design
size parameters of a first touch electrode 4 and a second
touch electrode 5 in a touch structure 3.
[0121] Specifically, a pitch (pitch) between center
points of two adjacent first electrode blocks 6 in the first
touch electrode 4 and a pitch (pitch) between center
points of two adjacent second electrode blocks 9 in the
second touch electrode 5 are designed based on size
parameters such as a length and a width of the touch
display panel 1.
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[0122] Step H2: Determine whether the touch display
apparatus needs to preferentially consider a touch per-
formance requirement or a cost and architecture require-
ment. in a case that the touch performance requirement
is preferentially considered, the touch structure 3 may be
designed as a small-sized matrix touch structure 3, for
example, may be designed as 4*4 (where the touch struc-
ture 3 includes four rows of first touch electrodes 4 and
four columns of second touch electrodes 5), 3*3 (where
the touch structure 3 includes three rows of first touch
electrodes 4 and three columns of second touch elec-
trodes 5), or 4*2 (where the touch structure 3 includes
four rows of first touch electrodes 4 and two columns of
second touch electrodes 5), and other matrix touch struc-
tures, to improve touch detection precision under multi-
finger touch. in a case that the cost and architecture re-
quirement is preferentially considered, the touch struc-
ture 3 may be designed as a medium-sized or large-sized
matrix touch structure 3, for example, may be designed
as 10*10 (where the touch structure 3 includes 10 rows
of first touch electrodes 4 and 10 columns of second
touch electrodes 5), 20*20 (where the touch structure 3
includes 20 rows of first touch electrodes 4 and 20 col-
umns of second touch electrodes 5), and other matrix
touch structures 3, to reduce a quantity of touch channels
and a quantity of touch driver chips 10 to a larger extent
on a premise of maximum load that can be matched by
the driver chip.
[0123] Step H3: Perform pattern design on the first
touch electrode 4 and the second touch electrode 5
based on an arrangement manner of pixel electrodes 12
in a sub-pixel 11 on the touch display panel 1.
[0124] Specifically, when the pixel electrodes 12 in the
sub-pixel 11 are arranged in a matrix manner, the first
electrode block 6 and the second electrode block 9 may
be designed as approximate diamond structures with
sawtooth edges, to ensure that all orthographic projec-
tions of the pixel electrodes 12 on a plane on which the
touch display panel 1 is located are located in orthograph-
ic projections of the first touch electrode 4 and the second
touch electrode 5 on the plane on which the touch display
panel 1 is located. In addition, all the first electrode blocks
6 may be further designed as electrode blocks of a same
shape and size, and all the second electrode blocks 9
may be further designed as electrode blocks of a same
shape and size.
[0125] Based on a same inventive concept, an embod-
iment of the present invention further provides a touch
detection method. The touch detection method is applied
to the foregoing touch display apparatus. With reference
to FIG. 4 to FIG. 6, the touch detection method includes:
A touch driver chip 10 collects a touch detection signal
transmitted through a touch signal line 8, detects a touch
status at a location of each touch structure 3 in a touch
area 2, and calculates, based on the collected touch de-
tection signal, a touch point coordinate.
[0126] With reference to the foregoing analysis of the
touch display apparatus structure, the touch display pan-

el 1 is divided into areas, and a plurality of independent
touch structures 3 are disposed in each divided touch
area 2. Each independent touch structure 3 respectively
corresponds to a detection area with a small area. The
touch driver chip 10 may separately detect a touch status
in a detection area in which each touch structure 3 is
located, especially when a multi-finger touch is per-
formed in a large-sized touch display apparatus, a plu-
rality of fingers are more likely to be placed in detection
areas in which different touch structures 3 are located.
Therefore, when performing independent determining on
each detection area, the touch driver chip 10 more easily
obtains point coordinates of different finger touch loca-
tions, to reduce a risk of misjudgment and improve ac-
curacy of touch detection.
[0127] In addition, in this embodiment of the present
invention, the touch driver chip 10 only needs to simul-
taneously receive touch detection signals that are fed
back through a touch signal line 8 connected to the touch
driver chip 10, to detect a touch status in the touch area
2. Time-sharing detection does not need to be performed,
and detection duration is shorter. In addition, a time loss
caused by switching between touch switches during time-
sharing detection can also be avoided. When a touch
electrode and a common electrode are multiplexed, re-
fresh rates of touch and display are effectively improved,
and touch and display effects are better.
[0128] In an implementation, FIG. 17 is a flowchart of
a touch detection method according to an embodiment
of the present invention. As shown in FIG. 17, a process
in which the touch driver chip 10 collects a touch detection
signal transmitted through the touch signal line 8, detects
a touch status at a location of each touch structure 3 in
the touch area 2, and calculates a touch point coordinate
based on the collected touch detection signal includes
the following steps.
[0129] Step S1: Determine, based on a current appli-
cation status of a touch display panel 1, whether multi-
finger touch needs to be performed, and in a case that
multi-finger touch needs to be performed, proceed to step
S2, or in a case that multi-finger touch does not need to
be performed, proceed to step S3.
[0130] For example, in a case that the current applica-
tion status of the touch display panel 1 is a desktop status,
it indicates that a user needs to select an application
(APP) on the desktop. In this case, it may be determined
that a current touch mode is single-finger touch. For ex-
ample, in a case that the current application status of the
touch display panel 1 is a drawing application status or
a game application status, the user needs to perform
multi-finger touch to perform drawing control and game
control. In this case, it may be determined that the current
touch mode is multi-finger touch.
[0131] Step S2: Determine, based on an interface cur-
rently displayed on the touch display panel 1, a touch
area 2 that a finger needs to touch, where a touch driver
chip 10 corresponding to the touch area 2 part collects
a touch detection signal, and calculates a touch point
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coordinate based on the collected touch detection signal.
[0132] Based on a one-to-one correspondence be-
tween the touch area 2 and the touch driver chip 10, when
multi-finger touch is performed, in a case that a location
that needs to be touched by a plurality of fingers is located
only in one or more touch areas 2, touch detection may
be performed by using only a touch driver chip 10 corre-
sponding to the part of touch areas 2 in which the touch
location is located, and it is unnecessary that all touch
driver chips 10 work, to reduce power consumption re-
quired for the touch detection.
[0133] Step S3: Each touch driver chip 10 collects a
touch detection signal and determines whether touch oc-
curs in a corresponding touch area 2, and in a case that
touch occurs in a corresponding touch area 2, a touch
driver chip 10 corresponding to the touch area 2 in which
touch occurs calculates a touch point coordinate based
on the collected touch detection signal.
[0134] For example, the current application status of
the touch display panel 1 is the desktop status. The user
needs to perform single-finger touch to select an APP on
the desktop to enter. Because it cannot be predicted
which APP the user selects to enter, a location of the
touch area 2 that a finger needs to touch cannot be pre-
dicted. Therefore, all touch driver chips 10 detect touch
statuses in the touch areas 2 corresponding to the touch
driver chips 10, so that detection accuracy of the single-
finger touch can be improved.
[0135] In an implementation, FIG. 18 is another flow-
chart of a touch detection method according to an em-
bodiment of the present invention. As shown in FIG. 18,
step S2 may specifically include the following steps.
[0136] Step S21: Determine, based on an interface dis-
played on a touch display panel 1, whether a plurality of
positions that need to be touched by a finger belong to
a same touch area 2, and in a case that the plurality of
positions that need to be touched by a finger belong to
a same touch area 2, proceed to step S22, or in a case
that the plurality of positions that need to be touched by
a finger do not belong to a same touch area 2, proceed
to step S23.
[0137] Step S22: A touch driver chip 10 corresponding
to the touch area 2 collects a touch detection signal, and
calculates, based on the collected touch detection signal,
a plurality of touch point coordinates corresponding to a
plurality of fingers.
[0138] Step S23: In the plurality of touch areas 2, a
touch driver chip 10 corresponding to each touch area 2
collects the touch detection signal. When at least two
touch driver chips 10 collect edge touch detection signals
that include touch information, the touch detection signal
collected by the at least two touch driver chips 10 are
combined to calculate touch point coordinates. When all
the touch driver chips 10 do not collect an edge touch
detection signal that includes touch information, each
touch driver chip 10 calculates the touch point coordi-
nates based on the collected touch detection signal re-
spectively.

[0139] It should be noted that the edge touch detection
signal is a touch detection signal transmitted by a second
touch electrode 5 at the edge position of the touch area
2, for example, may be a touch detection signal trans-
mitted by a second touch electrode 5 in one or two col-
umns close to the edge of the touch area 2. When the at
least two touch driver chips 10 collect edge touch detec-
tion signals including touch information, it indicates that
one finger simultaneously touches two adjacent touch
areas 2. In this case, touch information of the same finger
is separately collected by the at least two different touch
driver chips 10. Therefore, the touch detection signals
collected by the at least two touch driver chips 10 may
be combined to calculate touch point coordinates, to im-
prove accuracy of calculating the touch point coordinates
under multi-finger touch.
[0140] Further, in time of each frame, the touch driver
chip 10 records the calculated touch point coordinate and
area position data of the touch area 2 in which touch
occurs. When the at least two touch driver chips 10 collect
the edge touch detection signals that include the touch
information, the touch detection method further includes:
correcting, based on touch point coordinates and area
position data recorded in a previous frame, touch point
coordinates calculated in a current frame, to obtain actual
touch point coordinates in the current frame.
[0141] In consideration of problems such as misjudg-
ment, when the at least two touch driver 10 chips collect
the edge touch detection signals that include the touch
information, a plurality of touch point coordinates calcu-
lated in the current frame may include coordinates of mis-
judgment. In this case, the touch point coordinates cal-
culated in the current frame may be corrected with ref-
erence to a touch status in a previous frame, to obtain
more accurate coordinates, and avoid a case in which a
position that is not touched is also triggered.
[0142] In addition, the touch detection method provid-
ed in this embodiment of the present invention may fur-
ther include: obtaining final touch coordinates based on
a touch algorithm and the touch point coordinates ob-
tained through calculation by the touch driver chip 10.
[0143] In this embodiment of the present invention, a
plurality of touch driver chips 10 are disposed. During the
touch detection, the plurality of touch driver chips 10 per-
form independent operations. Therefore, after the touch
point coordinates are calculated, a secondary operation
may be performed on the plurality of touch point coordi-
nates by using a touch algorithm, to verify the touch point
coordinates, and improve accuracy of a finally deter-
mined touch position.
[0144] In addition, it should be further noted that the
touch structure 3 provided in this embodiment of the
present invention may perform only self-capacitance
touch, or may perform only mutual-capacitance touch, or
may have both self-capacitance and mutual-capacitance
functions, provided that a corresponding touch mode is
selected before the touch detection. For example, when
it is selected that the touch structure 3 performs self-
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capacitance touch, both the first touch electrode 4 and
the second touch electrode 5 are self-capacitance touch
electrodes. During touch detection, the first touch elec-
trode 4 and the second touch electrode 5 feed back touch
detection signals to the touch driver chip 10 by using
touch signal lines 8 connected to the first touch electrode
4 and the second touch electrode 5. When it is selected
that the touch structure 3 is the mutual-capacitance touch
structure, the first touch electrode 4 is a touch sensing
electrode, and the second touch electrode 5 is a touch
driving electrode. During touch detection, the touch driver
chip 10 transmits, through a touch signal line 8, a touch
driver detection signal to the second touch electrode 5
connected to the touch driver chip 10, and the first touch
electrode 4 feeds back a touch induction detection signal
to the touch driver chip 10 through a touch signal line 8
connected to the first touch 4.
[0145] The foregoing descriptions are merely example
embodiments of the present invention, but are not intend-
ed to limit the present invention. Any modification, equiv-
alent replacement, or improvement made within the spirit
and principle of the present invention should fall within
the protection scope of the present invention.
[0146] Finally, it should be noted that the foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of the present invention, but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing em-
bodiments, persons of ordinary skill in the art should un-
derstand that they may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some or all
technical features thereof, without departing from the
scope of the technical solutions of embodiments of the
present invention.

Claims

1. A touch display apparatus, comprising:

a touch display panel, wherein the touch display
panel comprises at least one touch area, the
touch area comprises a plurality of touch struc-
tures, the touch structure comprises a plurality
of first touch electrodes arranged along a first
direction and a plurality of second touch elec-
trodes arranged along a second direction, the
first touch electrodes and the second touch elec-
trodes are disposed at a same layer and are
insulated, and the first direction intersects the
second direction, wherein
the first touch electrode comprises a plurality of
first electrode blocks arranged along the second
direction, two adjacent first electrode blocks are
connected through a connection part, and one
first touch electrode is electrically connected to
one touch signal line; and the second touch elec-

trode comprises a plurality of second electrode
blocks arranged along the first direction, and the
plurality of second electrode blocks in one sec-
ond touch electrode are electrically connected
to one touch signal line; and
at least one touch driver chip, wherein one touch
driver chip is electrically connected to a touch
signal line connected to touch structures in one
touch area.

2. The touch display apparatus according to claim 1,
wherein
the touch display panel comprises a plurality of touch
areas, and the plurality of touch areas are arranged
along the second direction.

3. The touch display apparatus according to claim 1 or
2, wherein
an orthographic projection of the touch signal line on
a plane on which the touch display panel is located
runs through an orthographic projection of a plurality
of first touch electrodes that are on the touch display
panel and that are arranged along the first direction
on the plane on which the touch display panel is lo-
cated.

4. The touch display apparatus according to claim 1,
wherein

the first touch electrode and the second touch
electrode are multiplexed as common elec-
trodes; and
the touch display panel further comprises a sub-
pixel, the sub-pixel comprises a pixel electrode,
and an orthographic projection of each pixel
electrode on a plane on which the touch display
panel is located is located in an orthographic
projection of the first touch electrode or the sec-
ond touch electrode on the plane on which the
touch display panel is located.

5. The touch display apparatus according to claim 4,
wherein
there is a gap between orthographic projections of
any two adjacent pixel electrodes on the plane on
which the touch display panel is located, and edges
of orthographic projections of the first touch elec-
trode and the second touch electrode on the plane
on which the touch display panel is located are lo-
cated in the gap.

6. The touch display apparatus according to claim 1,
wherein
patterns of the plurality of first electrode blocks after
translation coincide, and patterns of the plurality of
second electrode blocks after translation coincide.

7. A touch display apparatus, comprising:

33 34 



EP 4 343 507 A1

19

5

10

15

20

25

30

35

40

45

50

55

a touch display panel, wherein the touch display
panel comprises a plurality of touch areas, the
touch area comprises a first touch area and a
second touch area, and the first touch area and
the second touch area respectively comprise a
plurality of touch structures; and
a plurality of touch driver chips, wherein the
touch driver chip comprises a first touch chip
and a second touch chip, the first touch chip is
electrically connected to a touch signal line con-
nected to the touch structure in the first touch
area, and the second touch chip is electrically
connected to a touch signal line connected to
the touch structure in the second touch area.

8. The touch display apparatus according to claim 7,
wherein
the plurality of touch areas are arranged in a same
direction, and an arrangement direction of the touch
areas intersects an extension direction of the touch
signal line.

9. The touch display apparatus according to claim 7,
wherein

the touch structure comprises a plurality of first
touch electrodes and a plurality of second touch
electrodes, the plurality of first touch electrodes
are arranged along a first direction, the plurality
of second touch electrodes are arranged along
a second direction, the first touch electrodes and
the second touch electrodes are disposed at a
same layer and are insulated, and the first di-
rection intersects the second direction; and
the first touch electrode comprises a plurality of
first electrode blocks arranged along the second
direction, two adjacent first electrode blocks are
connected through a connection part, and one
first touch electrode is electrically connected to
one touch signal line; and the second touch elec-
trode comprises a plurality of second electrode
blocks arranged along the first direction, and the
plurality of second electrode blocks in one sec-
ond touch electrode are electrically connected
to one touch signal line.

10. The touch display apparatus according to claim 9,
wherein
in a direction of a plane on which the touch display
panel is located, an orthographic projection of the
touch signal line runs through orthographic projec-
tions of a plurality of first touch electrodes arranged
along the first direction on the touch display panel.

11. The touch display apparatus according to claim 7,
wherein

the touch structure comprises a plurality of first

touch electrodes and a plurality of second touch
electrodes, and the first touch electrodes and
the second touch electrodes are alternately ar-
ranged in a second direction; and
the first touch electrode comprises first elec-
trode blocks arranged along a first direction, one
first electrode block is electrically connected to
one touch signal line, and the second touch elec-
trode comprises second electrode blocks ar-
ranged along the first direction, one second elec-
trode block is electrically connected to one touch
signal line, and the first direction intersects the
second direction, wherein
the first electrode block comprises a first elec-
trode part and a second electrode part that are
arranged along the first direction, a width of the
first electrode part in the second direction is less
than a width of the second electrode part in the
second direction, the second electrode block
comprises a third electrode part and a fourth
electrode part that are arranged along the first
direction, and a width of the third electrode part
in the second direction is greater than a width
of the fourth electrode part in the second direc-
tion.

12. The touch display apparatus according to claim 11,
wherein
along the first direction, a width of the first electrode
block in the second direction increases successively,
and a width of the second electrode block in the sec-
ond direction decreases successively.

13. The touch display apparatus according to claim 11,
wherein
the touch signal line comprises a first end part and
a second end part, the first end part is electrically
connected to the touch driver chip, and second end
parts of a plurality of touch signal lines are aligned.

14. A touch detection method, wherein the touch detec-
tion method is applied to the touch display apparatus
according to any one of claims 1 to 6, and the method
comprises:
collecting, by a touch driver chip, a touch detection
signal transmitted through a touch signal line, de-
tecting a touch status at a location of each touch
structure in a touch area, and calculating, based on
the collected touch detection signal, a touch point
coordinate.

15. The touch detection method according to claim 14,
wherein a process of the collecting, by a touch driver
chip, a touch detection signal transmitted through a
touch signal line, detecting a touch status at a loca-
tion of each touch structure in a touch area, and cal-
culating a touch point coordinate based on the col-
lected touch detection signal comprises:
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step S1: determining, based on a current appli-
cation status of a touch display panel, whether
multi-finger touch needs to be performed, and
in a case that multi-finger touch needs to be per-
formed, proceeding to step S2, or in a case that
multi-finger touch does not need to be per-
formed, proceeding to step S3;
step S2: determining, based on an interface cur-
rently displayed on the touch display panel, a
touch area that a finger needs to touch, and col-
lecting, by a touch driver chip corresponding to
the touch area part, a touch detection signal,
and calculating a touch point coordinate based
on the collected touch detection signal; and
step S3: collecting, by each touch driver chip, a
touch detection signal and determining whether
touch occurs in a corresponding touch area, and
in a case that touch occurs in a corresponding
touch area, calculating, by a touch driver chip
corresponding to the touch area in which touch
occurs, a touch point coordinate based on the
collected touch detection signal.

16. The touch detection method according to claim 15,
wherein the step S2 comprises:

step S21: determining, based on the interface
displayed on the touch display panel, whether a
plurality of positions that need to be touched by
a finger belong to a same touch area, and in a
case that the plurality of positions that need to
be touched by a finger belong to a same touch
area, proceeding to step S22, or in a case that
the plurality of positions that need to be touched
by a finger do not belong to a same touch area,
proceeding to step S23;
step S22: collecting, by a touch driver chip cor-
responding to the touch area, a touch detection
signal, and calculating a touch point coordinate
based on the collected touch detection signal;
and
step S23: in a plurality of touch areas, collecting,
by a touch driver chip corresponding to each
touch area, a touch detection signal, and when
at least two touch driver chips collect edge touch
detection signals that comprise touch informa-
tion, combining the touch detection signals col-
lected by the at least two touch driver chips to
calculate touch point coordinates, or when the
touch driver chip does not collect an edge touch
detection signal that comprises touch informa-
tion, calculating, by each touch driver chip, the
touch point coordinate based on the collected
touch detection signal respectively.

17. The touch detection method according to claim 16,
wherein

in time of each frame, the touch driver chip
records the calculated touch point coordinate
and area position data of the touch area in which
the touch occurs; and
when the at least two touch driver chips collect
the edge touch detection signals that comprise
the touch information, the touch detection meth-
od further comprises: correcting, based on the
touch point coordinates and the area position
data recorded in a previous frame, the touch
point coordinates calculated in a current frame,
to obtain actual touch point coordinates in the
current frame.
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